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(54) COLD ROLLED STEEL SHEET. HOT DIP PLATED STEEL SHEET AND THEIR 
PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To secure a sufficient internal oxidizing layer and to stably obtain 
excellent hot dip plating suitability and chemical convertibility by subjecting a stock slab to hot 
rolling, thereafter executing heat treatment in a specified temp, range in an atmosphere in which 
reduction does not substantially occur while black file scale is adhered to form an internal 
oxidizing layer on the surface layer part of ferrite in the steel sheet and thereafter executing 
pickling, cold roMing and recrystallization annealing. 

SOLUTION: The heat treating temp, is controlled to 650 to 950° C. The atmosphere in which 
reduction does not substantially occur denotes a 100 vol% N2 atmosphere and an H2-N2 mixed 
atmosphere in which the content of H2 is controlled to <5 vol%. The chemical convertibility 
denotes the forming performance of a chemical coating film of zinc phosphate, or the like, in the 
case a cold rolled steel sheet is used for an automotive member as it is. The cause of 
deterioration in the plating suitability in the case great quantities of Si and Mn are added lies in 
the surface concns. of Si and Mn at the time of annealing, and the countermeasures that Si and 
Mn in the surface layer part of ferrite are previously oxidized to form a sufficient internal 
oxidizing layer, and the concns. of metallic Si and metallic Mn in the outermost surface are 
reduced are effective. 
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b. M&ttmx&MB&m (5voi%h ,-n, > 

C. *&#JIMfi«l»»a«-(100vol%H,) 



(2) 

1 

St &<^f?BfWcT 650-950 °C<DiSMBBT?!&tttJI 

Lrmcz. t*tmt?zi%m®& 0 

raw?® 2] mm®**, nates u ^xmst 

-rsfca/ct), io 

ilTttfjet&^ffffl^ffcT 650-950 °C<DWM^mT* 

mmm^mir ctKx\>, wm.v>mm.mu\z ^um\t 

MTztfmZ&^mm^.'PlcX 650~950 w&mffimx 

[«*«4] mtmKtt, $ws£u -D^-emm 
Mrt.tf&2&^mm%.wcT 650-950 °c<Dum^mt* 

m^5l ®l£tttLT, Mn : 0.2 — 3.0 mass%$ 30 
fc^&fc&Si : 0.1 -2.0 mass%£#Wf 

im^mi ®l&fttLX, Mn : 0.2 -3.0 mass%$ 
ft2e>lc«Si : 0.1 —2.0 mass%£#*Tf Sl&Sfcft 

[H*«7] gSjjSc#i:bT. Mn : 0.2 -3.0 mass%$ 
/c?e>t(iSi : 0.1 -2.0 massyoSri-W-f 3£iJ3cfc& 
9. ^Oi6^$®iaT©Hfi^Sm©Mn/Fetfc$fc?& 
UiSi/Fetttf, itei£rt^©Mn/FeJ±3:/c£ P>fc«Si/ 
FeitcDl.Ol^^T'fe^clt^lS^-r^lt^S, 5 
£fcfct 6 CDV^-f nfrfcfES^Sitoo tg|« 0 

[000 1] 

[^as-f £&ffi#&] gi?i$fflgiM^fc 50 
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/b^ t>nzftmmmis£V® mn>^ z ®&& *> mc % n 

[000 2] 

[0 0 0 3] #J;U£> #H8l§59-193221-^$8fcfct, Si 
^ MnH©B^{bTC^^it^^«fc##^-a-5 C i:{c 

i ice^f zmofflM, -r^^-ssi^Mn^asfiftt^ 
■r^fe^^feotcD^) wtmm&vMt asm® 

[0004] ±m<Dfflm<Dffi&mt lx. mmit^mr 
x®&zmtimcmitLtc<DiE>, ii^u mmtbizt 

Slim mfflffl55- 122865^$© *\ ^U^o-t^Sti 
WcTV&ot^T^S (#F^BS58- 104163^ 

[0 0 0 5] Ztc, ^^9-310163^^^ ±m 

htz®m.&^> t &<D£itz?timtz i><ot lx, mm 
mm. *)ttftoctK£?x, ®w.<Dmmm 

^mim^mm^^^m^mm^nx^o ccdk 

3-mtLximibx%mx&z> a l^l^^s, ±m<o 
ji&xit, ®m>pgmmmic£ix&, -tft&fi^mit 
m*m%xzr^tz$>, &-fvt>m&^< iiZfetitc® 

czicffimzmLx^tco 

[0 0 0 6] mc, ®M&?Z®Wmi<Dmi&il,ffi.&Z. 

%<dx% m%^m<Dm££')immznrct>\ znx 
t>n%.LxmM(D\*i&M\:mttmmtz> c t immx& 

[0 0 0 7] 
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•r*. 

CO 0 0 8] 10 

cawisjiPtt-rsfefto^a] M»i/fcfc35»K 

S-i-«f>Mn*jSftnLfc«^ti&-3 #tt*^tr«JgHtt. ft 
Mfffc: fett «S i -S>Mn£>Sffi21{ fc (S i WbtfRMifi 

•fb*nTaaBfc*<a*ci:) T?fe* e for, c<d 

B3liOl!fi*J8fcLrtt, ifltt^JHSPOSl^Hn^ftaft 
Set, fftb-5if!l»««»fc-H)-«:rtaraMfc«*JBia 

en*. 

[0009] tcf, mi****, ±m<D3m%Mi&t 
[o o i o].'-rat>-Bv *af«©se«/«tt*©i:i3D 

HSW'fc.T 650-950 "CtDigjKIEHT^jaS^riSSLT, 

*«o««^»fcrtawfc»*jgj«*-&fe©-5, s& 30 

fc*««fcf SS®*KR. 

[0 0 11] 2. ifttMIfr*, *Hffl£E5£U -D^T-fflfc 
*RWtja7C3^jetftl/^HS[4»lCT 650-950 

[0 0 12] 3. *M»o«M6T?*-3T, mttmtn 40 

mcm7ttfB%&^m@U i Pfox 65o~95o °c.<£>sg§E 
&&2-etc<D-$. nmicUoim. ?&isiees§. nm&m 

[0 0 13] 4. JWfflfflEU- Ot^T*$$fc 
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£H£W»fcT 650-950 °c<D^mMm?'f&®m*Mt £ 

tics:*). mfav>mmmu\cftum.{tm*fc&Li< : £z> 

[0 0 14] 5. mtffotLT. Hn:0.2 —3-0 mass % 
*fc*6fcttSi :0.1 -2.0 nass%*-&*rrs|ffl«k:& 
9, feo#lBTO«6ISg^a5t, Mn<D?g{Uf3:fc£P> 

[0 0 15] 6. §l$#fcLT, Mn: 0.2 -3.0 iass% 
$fc£e>fctiSi :0.1 -2.0 nass%**&-rsa«fc* 

[0 0 16] 7 . m&ftt LTs Hn : 0.2 -3.0 mass% 
SfeS&tttSl : 0.1 -2.0 nass%£-^frf Sl&Slcft 

• FeltOi.0lfl5W±-efeSci:%«f«i:-rs±lB«3. 5 
[0 0 17] 

ftfc£9Nffil/fc^fcifrSajgMI]^ (1110(a) ) fcH 

(b), (c)) to^t, i®«^S!ia^o»fffi*^as!s 

Si :0.5 mass%> Mn : 1.5 mass%^-§-*"r§Si-Mn 
S^IMHKIMaffifeffHt 750°C, 5hfcL 

[0 0 18] raHfc^UfefcfeO, ISXt-Wot' 
fc*S«a£SJK»!ia%fT^fc«^ (WHCb). (c)) Ictt 

enfco ftfe,. sswaasis^ ioovoi%ib©#& (h 

A^ifKi66n**i»ofe©»cWl/s 5vol%ffe-N 2 ©#& 
(^fiS7t^Si-r^Hft:|^0(c) ) m 
y-;l/©-gUaB fc ifi^ fc ©HB5fc3l7ctt<WBj«^ 

Ovol%lt»HSC (^^31Stt»H^) -PWLfeS^ 
[0 0 19] ccD<fc5fc, ^fefefctts rtgp^fM© 
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02(a) ic^-fidfc, lEjiTtft (£K«lcjB7G*Sc 
£&i/\> Hffl^ (0i*lfioOvol%Ifc»H5D r«a* 

K»oT»iiU FeSiO^Mn, Fe, Ox tf»*ttS„ 
[0 0 2 0] CtltWU 02(b) fc^*?^ jgjt 

it GnaTOfcaKSficr) »hm (w*fcfioovoi%it 

Stc ( FeO+lfc^Fe+lfcO ) tfefi?n5©T% ftSB 
[0 0 2 1] ±E©£5fcLT»fcJIMj§«*s 

SSI. Mn<DSiBjIffcttW&, £fcH4k:& ffitt&o* 

"To Si, InO&SBftjtti, GDS (^'JA^n-^ 
#ft##r) lc*»)«»iBO»«f«ffV\ Si, Mn©10#P^ 

«jeifii:uTJt«i/fc. sfc, WoS«DS«t a 

4*>6f5^ftJ:5t, Si, UnV&WMitH. H&X^ 
-Mo^ft * $ X\ 

[0 0 2 2] fCT?, -HfrftrtSfflWW* 
S€bT«*r*fc*Wc, «&fMUI2\ ft&X^- 30 

tcLfc©T'£So 

[0 0 2 3] tC3T\ GDS (^'JA^o-^^ 
##r) teJ:Si6o#^S^5Sfi»F«gaJ$T'©^^7E 
*»#©JBJ6fc±oTs Si^^iiibttS^tB-rsc 

o*ffl8»©Si*Mn©Wfcl^fcO^THSEL;fc. 05 
(a), (b)fc, 0.5raass%Si-1.5mass%Mn^:#WrSSi-Mn 
»*fl!fflLfcjSMSIBi6o*«IS©fie*«il*«W«© 40 
8ttQ§**Jt«LT\ SfeH6(a), (b)fctt, -&^tffl 

a«©«wf©8!Ki6g*j±«LT, ^n^n^f. ft 

*»HR*g**fcT7501C, lOBflBMIMaSU O^T*® 

[0 0 2 4] 05, 6fc^Lfc£&tK flBfett^tt, * 
K«^Si5fcHn J f>Si©ji{t:^i&5.n4^>©fc:Jiru, %BJi 

MT*ttJtt^^gpicMn j f>Si©jifl:AW?>nSo en 

tt, ^^©Mn-^Si^llft^fcLTjgJffiLTl^Sfcfet?^ 50 
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5, eeoTC©jfi^icfc^S#SHn^J:D*^MSi©mS 
ttffiTLT^S. *UTx frfrSigffcfct, ib^Zmt® 
&©!?S-C-«:&<, *otWST©ifi^S^T-4i:r 
t^S 0 &*5, ift«fc*o*Jli:©JH5tt, #>^£Jf^© 
Znififi© 1/2&S, ifc$t©Fe3i;fii:i6o#jfcp©Fe&fi 
©^©fiHT'ffJ^-rSCt^T'f So Wfc* -^ffciS 

#K«LTVSo frfrSMn^Jl<Djfc&rtg|MI|fc 

Mniig^ffiTLT^s^*we>n> *n±9t,s^ 
fiH«Tt4Jfi«©iiia*si»LT^«ttei:as 0 

[0 0 2 5] Si^B , P*©Fe«fc9 feglMfctt©7C*# 

n & ©/est t> j&s&isisk: «ft*««> & ns ©#Hft« 

T'feSo WfcSi-»f>Btt!jrtr«:»«fttt7ciR-efe«fc«) 

fc, ^«^gpfcMn^©®{btl©ji{b^E*P>nS^ 
fcfi, ^«gffitfe^SMn#©^S7C^att^SLT*5 

mmm^OP^mtm^ G D S ©Mn/Fe-^Si/Fetf 

/Fe^Si/Fetf-^iSJt «t D fel .0HgJ£LhT*fcS*i£ 

[0 02 6] 

t^^55i©fe©^-rnfe^ji-&-rso «pfc»afctt, & 

Kfa±©;fc#fcit«W£»fclIn*^L;fcBn56iSftaai 
l6*«fet;Si J f»llni&jKinLfcKSi-lln3Raf«*aifi7& 
So cctc s S!fig{t:©fcJi)fctt, Mn& 0.2mass%JK± 
#W£-t£S<:fctf$?$L^o L*»La*«6, 3.0 mass % 

&&t^©T\ Mn»i 0.2—3.0 mass%SSt , rS C 
#*U\> Si«, 0.lBass%*»Tftt*«WS* 
^Si-rs<J:^^a6ot14©^t^S 9igc&f\ - 
73 2.ftBss%*iH**fc*SWtt*t>-3Tbrt>ai)-3fr 

14©^{fc*%n^*^©T% Sitt&glCjSttT 0.2-2. 
0 mass%©@HT'#W?-^S<li:*W$Ll/\ ^ 
©ffllcfe, ^SlciSUT, Ti, Nb, B, Mo, Sb, P, 
S, C, N, Cu, Ni, Cr, Vfe < fctfZr^*at'&W*ti: 
SCi:feT'tSo 

[0027] ^(c *«w©»jiisk:ot'»r8ewr 
So £U\ ^©©^^iLTtts a^its^fij 
fca-^-rs^ Jt8i-»«ia'^*-3rfe^steft^©tt 
f^iT'tft^. Mffiifco^Tfe, #fc®^ns 
<: i: a* < , & ^©^rtttfleo xwmttiif & 

b\ «SW4«ffli*fFtt, ffT^ : 80-99%, ii@i^7 
: 600 -950 °C, #3?t)iSg : 300 -750 "GT'fe 

So 
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[0028] tXs ±m(D£5icL?mrcmmmt. 
K«fcja7c*«#ai^H«(fT*rftsaai/T, bus©* 
a, rta«Mfc)i<?)***5~40M" safc"f*fc^fc» 

[0029] ±B©iaeiawQaiafc"*t'«T, 

Stt 650-950 •CfcfSi&gtffcSo fc^3©& JKOE 
S^Si&gtf 950r£jS;l£i:, fSBtt&jW&Wfcb- 

i$-lc& o T r ffl©ffiT*IB <fr6t»5, $ 

f^ssatf 65o°c*«T-«, +»4f«3ai«fwi*«« 

oi^THWfcHB£*n*c tttftt^, 4~40BfraSS 

[0030] c©»wicfc^^ nmmcmTc* 

gCSfc^SHSi: LXlt. 100vol%N 2 »B§«3<};O ; H 2 
^#»^5vol%*iS©H2 -lb S-&*H*[#tf fUfcSitef 
5„ c©j£u H3^#«#5vol%tU:te&3i:, HSX^ 

-;vainct»aftW5fejat, }$EM©&Bfcis-z?©g 

#*fr-;l>©l»*#IH3S fts ©-<?£?$ L < &v> 0 * 
fc, *^*£©®{fc14gB^T'Bu i*jffili{fcfc#fcK 
©IWfcflSifTU F«JWIWM©»*jW-h*fc!S:*fci6 30 
»$K4K L^Uft^S, 100vol%N 2 f?B^3:fcfi 
Hz ft#5vol%*ffi©Ht -ft ®&£H^fcfcW-.5Q l lv 

[0031] o^r% mm, m^ss&&tsto £©<$ 
mK.m?mzi£&^t>\ m^im him %^pjt 

tfffSU*. 40 
[0 0 3 2] *<D'&, m%£g,MMZMT£>\ C©S»ft 

600-950 °CT* 0.5-10 minmgT'fr^f & 

©#£tc«, m'M3.<DiiaW3iS.zm^zm€iicit'<x, 
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l©fcJ6(c, io%WT©«REEiiE*in** c £ *>T*£ 

[0 0 3 3] ±ffi©£5lcLTl3fcftjB«*lcJ8l»ii>o 

t*arr«^ttt, '<mfrt>£%\<Dxmc&?xnmt 

u&imLfcmm:. mw* 460-490 °cmm<D®m& 
muzmmLxmrntb^zitfioo *mcaA* 

•£3B£©&g& 460-500 °Cgg*W®T*a&§o £tc, 
8fflHEIBi§ff>©Al»i0.13~0.5 ■ass%8fifc , rs©« t 
c©J:5lcbT?SBHBB?SlcS»*nfc»IR 

a, ^6§i*±W6nfe©-s." ^fxy-rify^a* 

*©«fc-a&<t«yi*fflr* citci? x-&&<tmmm& 
#>izmw.t?%ctiixz%o 

[0 0 3 4] ft43^.?-©fl!!©»M«)o*JBafcbTtt. 

tss^feOx cn&fco^Tfee^^fti©^cefoT 
mic-D^xn, 5 20-100 g/« ffisfc-r*©** 

[0 0 3 5] 

[n»] a 1 ic*?&ftmjjiLicwmLrcm7>77z< 

1200-1250^^*0^ fSMStci!) 3.5mmJI©$«£ 

U ot^lftjl, lvfflEM*ffilsX 0.8mmJP©ftEl£ 
fcbfc. Ltf 6n/cftli(c, 830 °C, 1 nin© 
IHSft«*fi*jSbfe©-5, 

• ®M ■ 470 °C 

• »A&i§ : 470 °C 

• A13W$ : 0.14mass% 

• J6^tt«» : 60g/m 2 Ot®) 

• J6-p*^ : lsec 

<D&ftxmm?mib? zmm*m^xmfflB$£v>-o %m 

zmltco $fc*etc, nmm.o)-mcD^xmm^ 

v&kmcft-ox.-.imwBL. mmtb?%m&*s&xs&& 
<t®Mv>?i*mfa*wimLtc 0 fr<Lxmt>ntci$mm 
i©ft«fe =&a^itfeotiiiR©^gi!i6o€tt*3 

i^^m ^fk^SS^to o t «©^f t 

»Kfe«ttf^ftA7» %«aiifi^fcfe^5Hn-f>Si© 
2lfkttffife«tD**^P l 5a5©Mn/Fe, Sl/FefcWTSifilft 
3UIifie!©Mn/Fe, Si/Fe©J±^cov^TiS^fc)|g^^, 
S4, 5 (e^fo 

[0036] ^m.<omw5mm<otisK>xh^o 
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[0037] <»M»otrtt>«tt»o*«<Dfl«*iii 

5 : ^J6otffil$ 0% 

4 :^46of®S^ 0.1%«T 

3 :^«&o*tBfM» 0.1%®~0.3 %JWT 10 

2 0 3%®~0.5 %&CF 

1 : W-^tli? 0.5%® 

[0 0 3 8] <«>-3*ffiittt>xa (S 

5 : 6.35mm, M : 1 kg©fi0* 5O0h®1KSA«BM4S 

O : fcoSiWIftU 
[0 0 3 9] <££{fciig> 

£&ffc&# *20 



* H*Sif fi : 20°C/s 
RiSiSfi : 15°C/s 
^fbSS : 490 °C 

-et&itmm.- 2o# 

i/T^a*»sfr-^sAfiaui*iMisLfc. 

[0 0 4 0] <-&^fbAv>V;l/h/^*ffll>T, 100 
X200 m<Dmmbr>^m: 490°C, 30#T?£&{t*fT^ 

x :«EWA"?*9 

[0 0 4 1] <Jfi«8JBfi«tefeW"SMn. SHOWED 
7-;l/>GDSfci;»)> »-3*S«ffifr5iffl8l*J3£"e 
0»S#fil7G^*|i*«lJ£bT\ Si*lta©»{fcRII£tt. 
fctiLfco 
[0 0 4 2] 

Hi] 



31 




J5 




5 


» 










(mass%) 






C 


Si 


Un 


AJ 


P - 


s 


N 


Ti 


Kb 


B 


Mo 


Cu 


Ni 


Sb 


A 


•0. 0020 


<0.0l 


0.70 


0. 035 


0.040 


0. 004 


0.001 
















B 


0.0020 




0. 70 


0. 035 


0. 040 


0. 004 


0. 001 


0. 040 


0.010 


0. 0008 








0.008 


C 


0. 0020 


0.30 


1.00 


0. 040 


0. 008 


0. 008 


0. 002 


0.010 


0. 025 


0.0010 








0.010 


D 


0. 0020 


0. 50 


1.50 


0. 035 


a 080 


0.010 


0. 002 




0. 040 


0. 0030 








0.007 


E 


0. 0030 


1.05 


2. 10 


0. 050 


0. 100 


0.011 


0. 003 


0. 070 




0. 0040 










F 


0.0015 


0. 30 


I. 00 


0. 030 


0.010 


0. 005 


0. 003 


0.050 


0. 008 






0.5 


0. 3 




G 


0. 08 




1.90 


0. 029 


0.070 


0.004 


0. 002 




0. 10 










0. 006 


H - 


0. 08 




2. 10 


0. 035 


0. 008 


0. 008 


0. 002 








0.30 








I 


0. 15 


1.50 


1.50 


0. 050 


0.010 


0.010 


0. 003 






0. 0010 








0.010 


J | 


0. 10 


0. 50 


1.90 


0. 030 


0. 008 


a 008 


0. 002 


0.15 
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No. 


m 








m n 


1 


A 




100XN, 


750t. 10 h 




2 


B 


& 


0 




0 


3 


C 


a 


0 


0 




4 


D 


0 


0 


0 


0 


| 5 


0 


0 


a 


a 


0 


6 


F 


tf 


0 


a 


0 


7 


G 


M 


" 


m 


0 


8 


H 


0 


0 


0 


0 


9 


I 


0 


0 


n 


0 


10 


J 


0 


0 


0 


0 


11 


A 




100XN* 


980t. lOh 


Jttftfl 


12 


B 


0 i 


0 


600T:. lOh 


0 


13 


C 


0 


lODKHi 


750t. lOh 


0 


14 


0 


ft 




0 


» 


IS 


E 


tt 


U U 


n u 


0 


16 


F 


n l 


i oo*ir, 


750t. 10h 


0 


17 


G 


n l 




U u 


0 


18 


H 


0 




0 




10 


1 


0 




0 


0 


20 


J 


0 




0 


0 



#13200 0-3 098 2 4 
12 



[0 0 4 4] 
[S3] 



10 



20 



(8) #Pfl2 00 0-3 09 8 2 4 

13 14 



No. 


m 








tt » 


21 


A 




2M e -N t 


750r. I0h 




22 


tr 


t* 


100KK, 


! 800T;. I5h 


ft 


23 


tt 


// 


99. 95XN,- 
SOOpptnO? 


9000; . 8 h 


tt 


24 


tt 




100XK* 


950t . 5 h 


tt 


25 


B 


tt 


ff 


650T, iOh 


ff 


26 


fr 




2KIU-N, 


8O0t. 20 h 


tt 


27 


// 


tr 


I'OOKKi 


700r. 10 h 


tr 


28 


C 


it 


tt 


BSOt . 8 h 


ff 


29 


ft 


ft 


tt 


900t. IOh 


tr 


3D 


fr 




tt 


700r. 35 h 


ff 


31 


D 


A* 


tt 


700t: . 7 h 


tt 


32 


tt 


.* 


tr 


800t! . 7 h 


tt 


33 


T5 


</ 


tr 


900t, 7h 


tt 


U 




// 


it \ 


700t;. I5h 


tt •« 


35 


F 


// 


ft 


7501:. IOh 


,r • J 


36 


G 


tr 


ft \ 


750T: . 5 h 


// 


37 


H 


ft 


ft 


800r. 15h 


/f 


3ft 


I 


tt 


tt 


950t: . 8 h 


// 


39 


J 


tj 


2X11 1 —Ni 


650t:. 15h 




40 


J 


ft 


IOOKN, 


700t: . 9 h 


tt 



* 1 ASar^ i r-«> *a&-> £ ftjf.E : 50 s/m' 

* 2 flftBEtt--7/l'3~'?£»Jfr9# (Al : 55 nass9€) MStt : 75 V«* 

* 3 ISHfcll*>-T/Ui -^AAo * (Al : 5 ujass%) N£St : 60 g/V 



[0 0 4 5] 



«4] 



(9) ^2 0 00-3 09 8 2 4 

15 16 



m 


i2i 

■ 
















5: 














5t 






5: 




■» 
xj 

m 

Q 

s 


\ 


1 


1 


o 




o 


O 


I 


1 


CSJ 
CS} 


OO 

<=> 


1 


1 


O 








1 


1 






o> 

X 




<r-o 
O 


CO 

CD 


CP 


lO 

o 


CSJ 

O 


eo 




CO 


O 


0 


















St 


*! 

*F 
G 

on 


AJ 

£ 




& 

G 

CO 

cz 


v 






m 

Q 




5 

Q 


*"* 


5 




















it! 


<□ 


o 








St 


5ft 


S; 




















• • j 








* 

<o 


o 




















0 


O 


X 
















•flu 


& 

m 

m 

r 1 ' 


o 




















0 


x 














5; 




«■ 

SB 


0 

n 


i-r> 






















CO 


CsJ 


OJ 


. — t 




CO 


co 






sS 


o 


& m *> v 


X 


!gfe If *» V 


d 




CM 






ID 






OO 


C?3 


O 




csa 


CO 










CO 


cn 


CVJ 



COO 4 6] 



CH5] 



(10) ftffl 2000-309824 

17 18 





m 
m 


s 
si 












5: 




















5k 


=* 






m 

AJ 

*@ 

G 

es 

4Q 
i j 

«3 

« 
(Bp 

IK 

& 


la. 

\ 

oo 


1 


1 


1. 


1 


1 


1 


1 


oo 




o 


CSI 


to 


<=> 

CTS 


Cs| 


CD 

o> 


1 


1 


oo 


ITS 




\ 


o 






CD 




CO 


CO 




LO 
O 


CSI 

o 


CO 

o 


to 
o 


o 




CO 

o 


Q 


LO 


LO 


o 


CO 

<=> 


JK 
*F 
G 

AJ 


AJ 
G 














A3 

ii 

G 

to 
c 

3 












N 


St 


AJ 

G 
s 




AJ 

i 

G 

to 
B 


*s 




32 

S£ 


AJ 

<c 


o 




St 






«9 

AJ 

<s 


o 








& m *> v 




* 


*3 

JftO 
& 


o 




























<s- 












0 - 


±H 
-Ay 

0 




lO 




































LO 






o 












© 


CM 


CO 
CO 


CO 
CO 




CsJ 


CO 


r — 

CO 


oo 

CO 


C7> 
CO 


o 

CO 


CO 


CO 
CO 


CO 
CO 


CO 


LO 

co 


CD 
CO 


CO 


oo 
CO 


eo 


o 



[00 4 7] * * [g6] 





4& J?H ak* 








( K C -1.4460) 


4 0-4 51' 








R . T. 




&]& 


(FN- 7.). 


K. T. 




<tt& 


(FB — 1.30 20) 


4 0- 4 3t 


1 2 0 



[0048] S4. 5frt>we>fr&£*>ic, aomite so ^^#6nfe*wsttv^-f *it>, +»a«ortajiwtii* 



(11) 

19 

[004 9] 

v^f?H^*r««fi5!ia^SE-rii 1 1 ± o , §!«©#! 
«*»»t-H»ft«ortaiJ«ffcji%g3tLr^?-e:s 

*«tiaiJ:***Cfcjil«Tft*. 10 

[0 1 ] (HH(a) ) iszvMk&mm 

([510(b). (c)) ®J»©l^g«®»nIi***tt^H 



#i2000-309824 
20 

[02] rtasufkMo^^jcs^-rnsi^ffi^a 

[03] maKM»lttic«(t«Si. Mn©SB»fcK 

[04] 8l«i&o*lS©Wot©^ttiB*^Lfc 

[05] &£©$Rk£tttt?£M« (|3]0(a) ) fej: 
l^$^fcft3SlilS«Bi&o*ttK- (mHCk) ) fc"^ 
Ts G D S {C«t 0 fifig LfcS;*£ffi7G*#ff*, J±8!L 

[06] S£*©-&£ft?gii!!#§Gi6otf!£ (|B]0(a) 

) *±tf*«Wk:!iE3^{fc}8i^a&o£»K (IB] 

0(b) ) fcOl^T, GDSfciOMfiSUfcSSStffilTE* 



[01] 



[03] 



to) 



e<(»«l : SBRlOOvoIMN , 



lb ) 




S & tt « « : 8 ffl S lOO.oli* N , 



( c ) 









4 .t 






N, 




A B C D 



A. HRtt«l«lR»«iiS«(100vol«N,) 



1 0 



[0 4] 



2.5 I 1 1 r 




a. cioovoiwi,) 

b. suft#*3^*^«*t««>i«H.-N,> 
a fc«#ms««was»uooroi*H,) 
d. a&ttim&m&mt* 



WB2 000-309824 



[0 2] 



(a) 



OOOvolBf.) 
0 0 0 0 0 



Si,Mn,P S i.Mn,P 



( b ) &7tnmu 

(lQ0volJGH„5vol16H»-Nt) 

mm**-* 4 n to A 



(FeO) 



S.Mn.P Si,Mn,F 



[1 xMm- zFeO - MnxFeyOz + (z-y)Fe fl Fe ° + Hz Fe + Hz0 

Si+ 3FeO -* FeSi03 + 2Fe ^ zFe0 ~* + fc-SOFe 

Si+ 3FeO -» FeSi03 + 2Fe 
tie 



O 0 0 0 0 
Si,Mn,P SirM p 



• PSBMttt 



S f Mn,P Si,Mn,P 



(14) 



^2 00 0-3 09 8 2 4 




mmwrn gig mm (izmwm ** miE 

(72)^# Efcf MM 

= tMM=f-mfct¥&.mwms\%i& urn® 



(15) 



200 0-309824 



F #-A(#%) 4K027 AA02 AA22 AA23 AB03 AB07 
AC02 AC12 AC15 AC18 AE12 
AE33 

4K037 EA01 EA02 EA04 EA05 EA06 
EA13 EA15 EA16 EA17 EA18 
EA19 EA20 EA23 EA25 EA26 
EA27 EA28 EA31 EB02 EB08 
EB09 FA03 FF02 FF03 GA02 
CA05 GA07 CA08 JA06 



